Abstract
Introduction 37
Today's climate change is of great importance. Hardly a day goes by without reports abundances of the n-C27 and n-C29 alkanes have been found to be characteristic for 83 deciduous trees and shrubs, while the longer alkane homologues n-C31 and n-C33 are 84 more abundant in grasses and herbs. We recently conducted a transect study in
85
Central Europe and were able to confirm this pattern (Schäfer et al., submitted).
86
Moreover, we found the n-C24 alkanoic acid to be particularly abundant under 87 coniferous trees, the n-C28 alkanoic acid under deciduous trees, and grasslands to 88 have relatively high amounts of n-C32 and n-C34 androstanone) and analyzed by gas chromatography-mass spectrometry (GC-MS).
188
The analysis was carried out by using an Agilent MS 5975 (EI) interfaced with an 
The n-alkanoic acid indices C, D and G were calculated according to Schäfer et al.
(submitted). These indices show the input of conifers (C), deciduous trees (D) and
213 grasses (G) respectively: , 1996) . Olea e. also has a high ctot, but shows a dominance of the n-
234
C33 alkane, which is normally regarded as a marker for grasses and herbs. Since However, with increasing degradation (lower OEPs), differences become less, 259 illustrated and quantitatively described by "degradation lines" (Fig. 2a) . In Due to the relatively high amounts of n-alkanes C31 and C33, Olea e. plots far above 264 the degradation line for deciduous trees from Central Europe, and it even plots 265 above the degradation line for grasslands (Fig. 2a) . Both Quercus species likewise 266 plot above the degradation line for deciduous trees. As mentioned above, this likely (Fig. 3) . The n-alkane ratio (n-C31+n-C33)/(n-C27+n-C31+n-C33) 295 strongly correlates with the ACL, and also has its lowest values in the MIS 2 loess 296 sediments.
298
Before interpreting these chain-length patterns paleoecologically, we evaluated the 299 degree to which they may have been biased by degradation effects. In the 300 endmember plot (Fig. 2b) , most samples fall close to the degradation line of grasses 301 and only a few data points are closer to the degradation line of deciduous trees.
302
Although we calculated "grass contribution %" for all samples from the endmember 303 model, and plotted the respective values (Fig. 3) , we explicitly emphasize that they 304 are not to be interpreted in terms of leaf wax inputs from grasses. We say this, pitfalls, e.g. pollen and leaf wax production during the last glacial, when CO2 327 concentrations were lower and winds probably stronger, also have to be considered.
328
One obvious limitation of the n-alkane proxy is that it is nearly blind for conifers 
n-Alkanoic acid patterns in plants 335
Ctot of the long chain n-alkanoic acids ranges from 12.6 to 62.5 µg/g dry weight (Tab. In the following section, we compare the n-alkanoic acid patterns with those from 347 the transect study in Central Europe (Schäfer et al., submitted). There, we found C24 348 acid to be particularly abundant in conifers, while n-C28 appeared to be 349 preferentially synthesized by deciduous trees, and grasslands showed relatively high 350 amounts of n-C32 and n-C34. In a CDG ternary plot (Fig. 4a) , samples accordingly 
n-Alkanoic acid patterns in the LPS El Paraíso

372
We evaluated the n-alkanoic acid variability in the LPS El Paraíso. Ctot of n-alkanoic 373 acids range from 9.5 µg/g in the uppermost sample to 0.01 µg/g dry sediment in the 374 deepest one (Fig. 5) . Concentrations drop dramatically below 3 m depth. Low leaf 375 wax biomarker concentrations could reflect very arid climate conditions and low 376 vegetation density, but we suspect that degradation is also very relevant. EOPs are 
393
We did so in order to check for systematic patterns and changes in paleovegetation.
394
The n-alkanoic acid concentrations are high enough to calculate the indices only in characterize the sediments and soils before ~30 ka. In the CDG ternary plot, the 401 "MIS 2" samples therefore plot lower than the "MIS 3" samples (Fig. 4b) . Although climate. This is particularly the case for the n-alkanoic acids. In the future, we plan 432 to carry out compound-specific δD and δ 13 C analyses on the leaf waxes from the LPS 
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Environmental Earth Science 65, 2125-2137. Table   Table 2 : n-alkanoic acid distribution in the fresh plant material from vegetation typical at our sampling location Concentration in µg/g sample sample n-C24 n-C26 n-C28 n-C30 n-C32 n-C34 Ctot EOP Index C Index D Index G Juniperus phonicea 1.75
